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Impacts of Sorghum and De-oiling 
on distillers grains use in 
 Beef Cattle Diets 
Know how. Know now. 
Sorghum distillers may increase 
Know how. Know now. 
100% Corn  100% Sorghum 
Does Grain Type Influence WDGS? 
Know how. Know now. 
Goals 
• Feeding Value 
• Animal performance 
• Digestibility 
• Nutrient composition 
Issues 
• Comparison of corn and 
sorghum distillers 
• Corn processing method 
• Moisture 



















Diet DM % DGS
DDGS  (90% DM)
MDGS (46% DM)
WDGS (32% DM)
DGS Feeding Value 
(% of DRC & HMC Blend) 
10 20 30 40
WDGS 148 145 137 131
MDGS 128 124 121 117
DDGS 107 110 111 112
Diet DM % DGS
Bremer et al., 2011  
Prof. Anim. Sci.  
Corn distillers summary of work 
Know how. Know now. 
Distiller’s Grains in Northern and Southern 
Plains Diets 
Know how. Know now. 








Know how. Know now. 
Item  Control SWDG SWDGS SDDGS 
DMI, lb/d 26.7 26.4 26.9 27.5 
ADG, lb 4.10 4.03 4.21 3.92 
F:G 6.54a 6.54a 6.45a 7.04b 
NEg,  Mcal/kg 1.29
a 1.29a 1.32a 1.20b 
Lodge et al., 1997 
40% sorghum distillers 
Sorghum distillers drying and solubles 
Know how. Know now. 
Item  Control SWDG SWDGS SDDGS 
DMI, lb/d 26.7 26.4 26.9 27.5 
ADG, lb 4.10 4.03 4.21 3.92 
F:G 6.54a 6.54a 6.45a 7.04b 
Feeding 
Value 
-- 100% 103% 82% 
Lodge et al., 1997 
Sorghum distillers drying and solubles 
Know how. Know now. 





  Final BW, lb 1256 1293 1317 0.03 0.37 
  DMI, lb/d 23.6 22.9 24.5 0.71 0.02 
  ADG, lb 3.63 3.96 4.12 <0.01 0.19 
  F:G 6.41 5.78 5.95 <0.01 0.25 
  Feeding Value -- 136% 125% 
  Corn vs 
Sorghum DGS 
110% 91% 
P-value  Diet 
Al-Suwaiegh et al., 2002 
Corn vs Sorghum distillers in DRC diets 
30% corn or sorghum distillers in DRC diets 
Know how. Know now. 
Contrast 
 Item 
0 S-5 S-10 S-15 C-10 L Q C vs. S 
   


















 18.7 19.3 18.5 18.1 17.6 0.15 0.17 0.10 
  F:G 5.62 5.65 5.95 6.37 5.71 < 0.01 0.24 0.29 
HCW, lb 818 820 804 782 790 < 0.01 0.25 0.35 
Fat depth,  in 0.44 0.48 0.50 0.46 0.38 0.55 0.23 0.02 
Marbling score 412 442 429 439 412 0.27 0.46 0.40 
Vasconcelos et al., 2007 
Corn vs Sorghum distillers in SFC diets 
Know how. Know now. 
Contrast 
 Item 
0 S-5 S-10 S-15 C-10 L Q C vs. S 
   


















 18.7 19.3 18.5 18.1 17.6 0.15 0.17 0.10 
  F:G 5.62 5.65 5.95 6.37 5.71 < 0.01 0.24 0.29 
HCW, lb 818 820 804 782 790 < 0.01 0.25 0.35 
Fat depth,  in 0.44 0.48 0.50 0.46 0.38 0.55 0.23 0.02 
Marbling score 412 442 429 439 412 0.27 0.46 0.40 
Vasconcelos et al., 2007 
Corn vs Sorghum distillers in SFC diets 
Know how. Know now. 
Contrast 
 Item 
0 S-5 S-10 S-15 C-10 L Q C vs. S 
   


















 18.7 19.3 18.5 18.1 17.6 0.15 0.17 0.10 
  F:G 5.62 5.65 5.95 6.37 5.71 < 0.01 0.24 0.29 
Feeding Value 45% 84% 
Corn vs Sorghum 142%  
Vasconcelos et al., 2007 
Corn vs Sorghum distillers in SFC diets 
Sorghum distillers is 70% of corn distillers 
Know how. Know now. 
Dry Rolled Corn Steam-flaked corn  





Corn 70.31 69.40 70.29 69.39 
SWDGS ---- 14.93 ---- 14.94 
Alfalfa hay ground 2.56 2.56 2.55 2.55 
Cottonseed hulls 7.57 7.57 7.58 7.58 
Cottonseed meal 8.45 -- 8.46 -- 
Urea 1.05 0.45 1.06 0.45 
Fat 3.05 2.02 3.04 2.02 
Analyzed composition, % 
Ether Extract 6.57 6.47 5.70 6.67 
Leibovich et al., 2009 
Corn processing and sorghum distillers  
Know how. Know now. 
Corn Processing method  SWDGS concentration % 
Item DRC SFC P-Value 0 15 P-value 
Final BW, lb 1295 1299 0.91 1318 1277 0.01 
ADG, lb 3.44 3.48 0.72 3.63 3.28 <0.01 
DMI, lb/d 22.03 20.53 <0.01 21.37 21.19 0.66 
F:G 6.41 5.92 <0.01 5.88 6.45 <0.01 
NE, Mcal/kg 
NEm 1.95 2.08 <0.01 2.05 1.98 <0.01 
Neg 1.30 1.42 <0.01 1.39 1.33 <0.01 
Leibovich et al., 2009 
Corn vs Sorghum distillers in SFC diets 
Feeding value of SWDGS is 60% of Corn 













F:G 6.24 6.26 6.44 6.34 6.99 6.65 6.79 
May et al., 2010 
89% 65% 57% 
131% 
Corn-sorghum blends in SFC diets 
Sorghum distillers is 76% of corn distillers 
Know how. Know now. 
  Treatment    
Item Corn Blend Modified SEM 
DMI, lb/d 20.6 20.7 20.9 .17 
Carcass Adjusted 
  Final BW, lb 1319 1328 1327 7.9 
  ADG, lb 3.88 3.92 3.88 .053 
  F:G 5.31 5.29 5.37 .075 
Milton, USCP 
Sorghum distillers commercial trial 1 
Commercial trial; 6 reps; 172 DOF; 3,320 steers 
 
Diets contained 62.7% SFC and 20% DGS 
WDGS from corn, blend of sorghum & corn, 
 or blend at 50% DM 
Know how. Know now. 
  Treatment  
Item Corn Sorghum Blend Corn(LF) 
Final BW, lb 1353 1345 1341 1346 
DMI, lb/d 21.9 ab 22.0 b 22.1 b 21.6 a 
ADG, lb 3.51 3.46 3.45 3.46 
F:G 6.27 x 6.38 y 6.42 y 6.27 x 
Milton, USCP 
108% (92.5%) 
Sorghum distillers commercial trial 2 
Commercial trial; 6 reps; 172 DOF; 3,320 steers 
 
Diets contained 61.6% SFC and 22% DGS 
WDGS from either corn, sorghum, blend of sorghum & corn, 
 or corn WDG without solubles 
Know how. Know now. 
Item Corn  Sorghum 
NDF 10.1    8.7 
ADF   3.7    5.2 
Lignin   1.2    1.3 
Hemicellulose   6.4    3.5 
Hemicellulose % 
of NDF 
63.2  40.0 
Source: Dairy One Feed Library 
Nutrient profile of sorghum and corn 
Know how. Know now. 






CP 26.8 40.0 30.4 
Fat 11.0   7.0 10.1 
NDF 23.3 43.9 36.0 
S   0.74   0.45   0.61 
Solubles may have varied considerably 
Grain source and nutrients in Distillers  










Corn WDGS Sorghum WDGS
DRC
SFC
DRC vs. SFC (P = 0.73) 
CWDGS vs. SWDGS (P < 0.01) 
Interaction (P = 0.60) 




















(Lewis et al, 2009.  J. Anim. Sci. 87E-Suppl. 3:40 (Abstr.)). 
Grain source and digestibility 
Know how. Know now. 
• Similarities with corn DGS 
• Feeding value dependent on corn processing method 
• Lower Fat, Higher Fiber 
• Less hemicellulose 





• Wetter is better 
 
Summary 
Know how. Know now. 
• Compared to DRC 
• Wet = 100-125% (average of 112%) 
• Corn WDGS has feeding value 135% of DRC 
• 112/135 = 83% 
• Dry = 82% 
• Corn DDGS has a feeding value 115% of DRC 
• 82/110 = 75% 
 
 
• Compared to corn distillers  
• 70-93% 
• Average of 82.5% across 4 experiments 
 
Feeding value of sorghum distillers? 
Know how. Know now. 
Status of sorghum distillers grains in beef 
cattle scientific literature 
Owens, 2008 
Know how. Know now. 
Know how. Know now. 
Materials and Methods 
 Exp. 1 
 27% CDS or 40% MDGS (+/- oil; same plant) 
 6% vs 21% CDS; 9.2% vs 11.8% MDGS 
 Exp. 2 
 35, 50, 65% WDGS (+/- oil; same plant) 
 7.9% vs 12.4% WDGS 
 Exp. 3 
 0, 15, 30, 45, 60% de-oiled  
 15 and 30% with oil (same plant) 
 7.2% vs 12.0% MDGS 
 Exp. 4 
 0, 17.5, 35% de-oiled in DRC and SFC 
 35% also fed (different plant) with  more oil 
 7.5% vs 9.1% WDGS 
 Two growing studies 
De-oiled distillers 
Know how. Know now. 
 Performance 










1293b,c 1277a,b 0.43 
DMI, 
lb/d 
19.4b 19.4b 0.97 
ADG, 
lb 
3.53b,c 3.43a,b 0.36 
F:G 5.49b 5.66b 0.29 
Jolly et al., 2013 NE beef report 
De-oiled distillers 
Know how. Know now. 
 Performance 
















1293b,c 1277a,b 1308b,c 1318c 0.43 0.61 
DMI, 
lb/d 
19.4b 19.4b 20.5a 20.8a 0.97 0.58 
ADG, 
lb 
3.53b,c 3.43a,b 3.61b,c 3.67c 0.36 0.60 
F:G 5.49b 5.66b 5.69b 5.67b 0.29 0.80 
Jolly et al., 2013 NE beef report 
De-oiled distillers 
Know how. Know now. 
 Performance 


















1248a 1293b,c 1277a,b 1308b,c 1318c 0.01 0.43 0.61 
DMI, 
lb/d 
20.8a 19.4b 19.4b 20.5a 20.8a 0.01 0.97 0.58 
ADG, 
lb 
3.28a 3.53b,c 3.43a,b 3.61b,c 3.67c 0.02 0.36 0.60 
F:G 6.36a 5.49b 5.66b 5.69b 5.67b <0.01 0.29 0.80 
Jolly et al., 2013 NE beef report 
De-oiled distillers 
Know how. Know now. 
 De-oiled Normal P-value CORN 
Performance 
DMI, lb/d 25.1 24.1 <0.01 25.1 
ADG, lb 4.09 4.04 0.58 3.88 
F:G 6.12 5.96 0.19 6.44 
 
% different:  2.6% 
 
Carcass Characteristics 
HCW, lb 870 867 0.68 851 
Fat depth 0.56 0.56 0.93 0.52 
Marbling 565 576 0.34 547 
 
 
Main effect of fat removal 
Jolly et al., 2014 NE beef report 
De-oiled distillers 







0 15 30 45 60
% DM Inclusion 
De-Oiled
Normal
    L (P< 0.01), Q (P= 0.23) 
Bremer et al., 2014 Midwest ASAS 
De-oiled distillers 







0 15 30 45 60
% DM Inclusion 
De-Oiled
Normal
    L (P< 0.01), Q (P= 0.23) 
P = 0.07 
Bremer et al., 2014 Midwest ASAS 
De-oiled distillers 












DRC = 2.8% 
SFC = 5.4 % 
Bremer et al., 2014 Midwest ASAS 
De-oiled distillers 
Know how. Know now. 
 
• Growing Studies 
• Two experiments (one with solubles, one with MDGS) 
• At 20% inclusion, solubles with fat better 
• At 40% inclusion, no difference (fat a hindrance on fiber 
digestion?) 
• For MDGS, no impact at either 20 or 40% inclusion 
 
• Feedlot Studies 
• Four experiments (40%; 35, 50, 65%; 15, 30, 45, 60%; 35%) 
• No difference in first (at 40% MDGS or 27% solubles) 
• About 2.7% worse in second (35-65%) 
• About 1.4% better (15%) to 3.4% worse (30%) in third one 
• About 2.8% worse (DRC) to 5.4% worse (SFC) in fourth 
 
• These data only apply for centrifuging the solubles or syrup 






Know how. Know now. 
beef.unl.edu 
